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@ Somatostatin analogs containing chelating groups and their radiolabeled compositions. 

@ Somatostatin peptides bearing a chelating group selected from a Afunctional ^-chelating group 
particularly suitable for Tc, Rh, Cu, Co or Ra-Jabefllng, and a blfiinctionaJ poryamlnopoJycarboxyft acid 
chelating group are compJexed with a a-, 0-, y- or positron-emitting nuclide or a nuc&de with 
Auger-e~- cascades and ere useful as radiopharmaceuticals. 
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The present Invention relates to polypeptides, process for their production, pharmaceutical preparations 
containing them and their use as a pharmaceutical, e.g. for treatment of somatostatin receptor positive tumors 
or as In vivo diagnostic imaging agents. 

GB-A-Z225.579 discloses somatostatin peptides bearing at least one chelating group which can be lab* 
eOed for in vtvo diagnostic and therapeutic applications. These compounds are capable of binding to soma- 
tostatin receptors, e.g. expressed or overexpressed by tumor or metastases. 

The present kwention provides new somatostatin peptide Uganda bearing at least one chelat ing group se- 
lected from a Wfunctional ^-chelating group particularly suitable for Tc. Rh, Cu, Co or Rebelling and a bi- 
functloruri polyamlno-polycarboxylic acid chelating group, particularly adapted for In or Y-labeling. the che- 
lating poup being attached to an arrino group which does not significantly Interfere with or prevent receptor 
bkKling of the thus modified peptide. The chelating group may be attached either directly or indirectly through 
a spacer group to the somatostatin peptide. 

According to the Invention there Is provided a compound of forrmia I 

X-HN-P I 

wherein X is a radical selected from 
a) a chelating group of formula X, 



NH NH 




wherein 

each of R 2I to R u Independently is hydrogen, C,^ alkyf or hydroxy substituted C^aikyl, 

one of R29 and R*> is hydrogen, C,^ allcyl or amino protecting group and the other is hydrogen or 

C^alkyt 

s b 2,3 or 4, 

Z b a divalent group, and 

Y, tea single bond or a spacer group, and 

b) a radical of formula X2 

[Ri}CHj - Ra - NH - Y a - (Xa) 
wherein R t is a Afunctional chelating group derived from a polyamlno-poiycarboxyfic add or an- 
hydride and bearing the moiety .CH r RrNK-Y 2 on a tertiary carbon atom, 
R a b d^alkytene or optionally substituted phenytene. and 

Y 2 is -CO- or a spacer group comprising on one end a -CO-and on the other end a -CH7- group or 

a -CO- at each end, 
P-NW- b the N-termlnal residue of a somatostatin peptide of formula P-NH* 

These compounds are referred to thereafter as UGANDS OF THE INVENTION. 

The term 'somatostatin peptide" Includes the naturally occurring somatostatin (tetradecapeptide) and its 
analogues or derivatives. 

By derivatives or analogues as used herein b meant any straight-chain or cyclic polypeptide derived from 
that of the naturally occurring tetradecapeptide somatostatin wherein one or more amino acid units have been 
omitted and/or replaced by one or more other amino add redlcal(s) and/or wherein one or mors functional 
groups have been replaced by one or more other functional groups and/or one or more groups have been re- 
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placed by one or several other teosterfc groups. In oeneral. the term covers »9 modin«J t"*^'"*™** 
gues of the naturally occurring somatostatin peptide which exhibit a qualitatively similar effect to that of the 
unmodified somatostatin peptide, e.g. they bind to somatostatin receptors. 

Cyclic, bridge cyclic and straight-chain somatostatin analogues are known compounds. Such compounds 
and their preparation are described In European Patent 29.579; 215.171; 203.031; and 214372. 

Preferred UGANDS OF THE INVENTION are compounds of formula I wherein P-NB- is a residue of for- 
mda(a) 

-R-NH-CH-CO-B-C-Lys-B-NH-CH-CO-G <*) 



13 

wherein 

R b a) an L- or ^phenylalanine residue optionally ring-substituted by F. CI. Br, NO* NH* OK Chalky! and/or 
Cv^eJkoxy; 

20 b) the residue of a natural or non natural a-amino acid other than defined under a) above or of a corre- 
sponding D-amlno add, or 

c) a dipeptWe residue Ln which the individual amino acid residues are the same or different and are selected 
from those defined under a) and/or b) above, 
Y u and Y* represent together a direct bond or each of Y 1t and Y* is independently hydrogen, 
26 b * fa -Phe- optionally ring-substituted by halogen. NO* NH* OH, C^kyl and for Cv^alkoxy 

Ctnduding pentafluoroalanine), or ^naphthy*- Ala 
C fa (L)-Trp. or (D>-Trp- optkmafly a-N-methylated and optionally benzerie-ring-substHuted by 

halogen, NO* NH* OH, Cv^lcyl and/or aBcoxy. 
E Is Thr, Ser, Vrf, Phe, De or an amlnolsobatyrte or amlnobutyric acid resktoe 

30 o fa a group of formula 



45 



-C001L,, -CH a 0R l# , -CON^ or 



_C0-N L-x 



40 wherein 

R 7 Is hydrogen or C^aJkyt, 

R,o to hydrogen or the residue of a physiologically acceptable, physiologically hydrolysable ester. 
R t1 to hydrogen, C^alkyi, phenyl or Cr-tophenyl-allcyi. 
R« is hydrogen, C^aikyi or a group of formula -CH(R ta >-X* 

R 13 to -CH 2 OH, -(CHJrOH, -(CH^OH, or -CH(CHa)OH or represents the subst'rtuent attached to the a- 

carbon atom of a natural or non natural a-amino acid (Induding hydrogen) and 
X, to a group of formula -COOR 7 , -CH 2 OR 10 or 



wherein 

R 7 and R 10 have the meanings given above, 

R u to hydrogen or Ct^alcyi and 

R u to hydrogen. Cv^afcyl. phenyl or CMophenyfakyt. and 

R„ to hydrogen or hydroxy. 



% 
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with the proviso that 

when R 12 te -CH{R,j)-X, then R„ b hydrogen or methyl, wherein the residues B and E have the ^configuration, 
and the residues in the 2-and 7-position have the (L)- or (DVconfiguratiort. 
$ Halogen is preferably fluorine, chlorine or iodine, more preferably fluorine. 

In the residue of formula (a), the following significances are preferred either Individually or In any combin- 
ation or sub-combination: 

1.1. When R has the meaning a) this b preferably a*) an L-or D-phenytalanine or -tyrosine residue. More 
preferably a*) b an L- or D-phenyialanine residue. 

10 1.2. When R has the meaning b) or c) the defined residue Is preferably lipophilic Preferred residues b) 
thus b*) are a-amkw add residues having a hydrocarbon side chain, e.g. alkyi wlh 3, preferably 4. or more 
C atoms, e.g. up to 7 C-atoms, or a naphthyt-methyl or heteroaryi side chain, e.g. pyndyt-methyt or indd- 
3-yl-methyl, said residues havkig the L- or D-configuration. Preferred residues c) are dipeptide residues 
In which the Individual amino add residues are the same or different and are seleded from those defined 

15 under a 9 ) and V) above. 

1.3. Moat preferably R has the meaning a) especially the meaning a"). 

2. B la B\ where B' b Phe or Tyr. 

3. C b C\ where C* b (D)Trp. 

4. E Is E\ where E" b Ser, Val orThr, especially Thr. 
20 5. GbG\ where G*b a group of formula 

-C0-N , 
\ 

26 R 

12 

especially a group of formula 



30 
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-CO-N 



(in which case R„=H or CHj). In the latter case the moiety -CH(R ia )-X> preferably has the l-conf" guration. 

6.1. R 1t b preferably hydrogen. 

6.2. As the substituent attached to the a-carbon atom of a natural or non natural amino acid (i.e. of formula 
H a N-CH(R ia )-COOH). R« b preferably -CHjOH. «CH(CHa)-OH, -(CHjJrOH. -(CH^-OH, bobutyl. butyl. 

40 naphthyf-methyt or indol-3-yi-methyl. It b especially -CH 2 OH or -CH(CHa)OH. 

6.3. Xi b preferably a group of formula 

or -CHr OR10, especially of formula -CHrOR 10 and R, 0 b preferably hydrogen or as an ester residue for- 
» myl, Cj. 12 alkylca/bonyl, (V12 phenylalkylcarbonyt or benzoyl. Most preferably R l0 b hydrogen. 
7. Preferably Y u and Y* together represent a direct bond. 
The following residues are illustrative for the residue of formula (a): 



55 



I 1 

-(D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-ol 



4 
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-(D)Phe-Cys-Tyr-(D)Trp-Lys-7al-Cy*-ThrNH 2 



i 1 

-(D)Phe-Cye-Tyr-(D)Trp-Lys-Val-Cys-TrpOT a 

i I 
-(D)Trp-Cys-Phe-(D)Trp-Lys-Thr-Cys-ThrNH a 



i 1 

-(D)Ph€-Cys-Phe-(D)Trp-Lys-Thr-Cy$-ThrNH a 



i i 
-3-(2-Naphthyl)-(D)Ala-Cys-Tyr-(D)Trp-Lys-Val-Cys-ThrNH a 

I 1 

.3-(2-Naphthyl)-(D)Ala.Cys.Tyr.(D)Trp.Lys-Val-Cys-^Nal-HH a 



-3-(2-Naphtyl).(D)Ala-Cy3-e-Hal-(D)Trp-Lya-Val-<^s-ThrNH 3 

-(D)Ph«^ys-Ph€-(D)Trp-Lys-Thr-C^«-P-Hal-HH a 

Further preferred UGANDS OF THE INVENTION are compounds of formula I wherein P-NH- Is a residue of 
formula (b) ore) 

l 1 

-Cy5-Phe-Phe-<D)-Trp-Lys-Thr-Phe-Cys-ol (b) 



l — 1 

-Cya-Bij-His-Phc-Phe-(D)Trp-Lys-Thr-Phe-Thr-S«r-Cys.OB (c) 

It Is understood that -2-Y, in X, te attached to one of the carbon atom of [CH^ In replacement of an hy- 
drogen atom. 

In the radical of formula X 1t Cv^alkyt as any of to R» Is preferably Ci^aftcyt . part ted arty methyl. Hy- 
droxy substituted Cv^alkyl Is preferably hydroxy substituted C^aikyl. particularfy -CH2OH or -CHjOVOH. 
Most preferably any of R* to Rm to H. 

Examples of protecting groups aa R^ are e.g. disclosed In "Protective Groups In Organic Synthesis", T. 
W. Greene, J.Wiley & Sons NY (1981), 21 9-287, for example acyl such as acetyl, methoxysucdnyt, hydroxy- 
sucdnyf or benzoyl optionally substituted on the phenyl ring with e.g. p»methoxycart>onyt, p-methoxy or p-nltro; 
alkoxycarbony! such as t-butyfoxycarbonyf ; aryfmethoxycarbonyt such as 9-fluorenyf methoxycarbonyt or ben- 
zyfoxy carbon/ optionally substituted on the phenyl ring with p-methoxy, p-nltro, p-chloro or m-phenyl; aryl- 
methyl such as benzyl optionally ring substituted with p-methoxy, p-nlro or p-chloro; or arytsutfonyf such as 
phenytouffonyf optionally ring substtuted with p- methyl or p-methoxy, or naphthyttutfonyt optionally ring sub- 
stituted with e.g. amino or dl(C w aJkyt) amino. 
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Preferably one of R» and R» la H or CHj, more preferably R» and R» are each K 
Examples of Z Include radicals of formula -{Z, ]rZ 2 wherein Z, ia C,^alky1ene; C^alkylene attached to 
the carbon atom by an oxygen atom or -NH-; or (CH^ 0 - wherein k Is 0. 1. 2 or 3; t la 0 or 1 and Z 2 la derived 
from a group capable of reacting with the terminal amino group of a somatostatin peptide, when Y, b a single 
bond or with a Y,-yWding compound when Y, Is a spacer group e.g. -NCS or a earboxy group or a functional 
derivative thereof, e.g. add haJJde, anhydride or hydrazkfe. 
Z la preferably a group derived from 



-CH-f^O^-NCS, 

particularly when Y, Is a single bond. 

Examples of Y, as a spacer group Include e.g. a radical of formula (b) 

-ZrrVXc (b) 

wherein 

2, tea divalent group derived from a functional moiety capable of covalently reacting with a functional 
moiety from which Z is derived, 

X4 tea divalent group derived from a functional moiety capable of covalently reacting with the terminal 
amino group of a somatostatin peptide, and 

R« is C,-«ancy1ene optionally interrupted by one or more heteroatoms or radicals selected from oxygen, sul- 
fur, CO. -NHCO-. N(C,.«alky1}-CO- t -NH- and -N(C,^aDcy1>-; hydroxy substituted C^alkylene; C^al- 
kenylene; optionally substituted cydoalkylene; 




or a radical of formula (a t ) 



-<CH,)., 



wherein each of m' and n* Independently is 0, 1, 2 or 3, the ring A is optionally substituted and R« b a residue 
as attached in C. of a natural or non natural a-amlno add. 

Example of include e.g. the residue attached In C. of Ala, Leu. le, Vtel, Me, Lys or On. 

When R6 Is substituted cydoalkylene or is or comprises a substituted ring A, It Is preferably substituted 
by up to 3 substituents selected from halogen, hydroxy, C w alkyt and C^aikoxy. Preferably the cydoakylene 
moiety or the ring A is unsubstttuted. 

Each of Z» and X4, Independently, may be for example -CO- or -CS-. Zj may also be e.g. -NH-. A suitable 
example for the radical of formula (b) Is e.g. succinyl, £-Ala or a divalent residue derived from 6-amino-caproic 
ackL 

Preferably Y, Is a single bond. 

In the radical of formula X* R, Is preferably a Afunctional chelating group derived from a pdyamino pdy- 
acetic add or anhydride, e.g. diethytene triarrtne pentaacetic add (DTPA), a macrocydic compound such as 
1 ,4,7,1 O^tetraazacyctododecar^ acid (DOTA), 1,4,S,11-tetraa2acydotetradecane- 

N.N'.N-.hr-tetraacetic acid fJETA) or 1,4J,10-tetraazacyc^tridecane-NX,N"^^tetraacetlc acid (TRiTA). 
In addition to the -CHj-RrNH-Yj moiety, R, may be further substituted, e.g. by C^alkyl. 
More preferably R, Is a chelating group derived from DTPA. 4-methyt-DTPA or DOTA- 
When Rj is substituted phenyl ene. It may bear up to three substituents selected from halogen, hydroxy. 
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Ct-jaflcyl and C 1 _ J a!koxy. Preferably Ra Is unsubstKuted phenylene. 

When Y 2 b a spacer group as indicated above. It may be e.g. -CO-CHr. -CO-(CHa)r. CH r CO-. -(CHjfe- 

CO- or a radical of formula (b*) 
tf -CO-fVCO. (b') 

wherein R< b as defined above. 

A suitable example for the residue of formula (b*) is the dicarbonyl residue of a dicarboxylic acid, e.g. sue- 

clnyl. 

The UGANDS OF THE INVENTION may exbt e.g. in free or salt form. Salts include acid addition salts 
10 with e.g. organic acids, polymeric acids or Inorganic adds, for example hydrochlorides and acetates. 

The present invention also hdudes a process for the production of the UGANDS OF THE INVENTION. 
They may be produced by analogy to known methods. 

The UGANDS OF THE INVENTION may be produced for example as folows: 

a) removing at least one protecting group which Is present in a compound of formula I in protected form, 
rs or 

b) linking together by an amide bond two peptide units, each of them containing at least one amino add 
or amino alcohol in protected or unprotected form and one of them containing a radical X. wherein the amide 
bond b in such a way that the desired amino acid sequence b obtained, and stage a) of the process b 
then optionally effected, or 

20 c) linking together a chelating agent bearing optionally a functional moiety capable of yielding Y 2 or the 
spacer group Y 1f and the desired somatostatin peptide in protected or unprotected form in such a way that 
the radical X to fixed on the terrrfnal amino group of the peptide, and stage e) b then optionally effected 
or, 

d) linking together a chelating agent and the desired somatostatin peptide In protected or unprotected form, 
25 the peptide bearing on its terrrunalamino group a functional moiety capable of yielding Y 2 or the spacer 

group Y 1( In such a way that the radical X b fixed on the terminal amino group of the peptide, and stage 
a) b then optionally effected, or 

e) removing a functional group of an unprotected or a protected peptide bearing a radical X or converting 
it into another functional group so that an other unprotected or protected compound of formula I b obtained 

so and In the latter case stage a) of the process b effected, 

and recovering the UGAND thus obtained rn free form or In salt form. 

The above reactions may be effected in analogy with known methods, e.g. as described in the following 
examples. Where desired, In these reactions, protecting groups which are suitable for use In peptides or for 
the desired chelating groups may be used for functional groups which do not participate in the reaction. The 
35 term protecting group may also indude a polymer resin having functional groups. 

The peptide fragment bearing the radical X and used In stage b) may be prepared by reacting the peptide 
fragment comprising at least one amino acid in protected or unprotected form with a chelating agent as IrxS- 
cated in process step c) ord). 

The somatostath peptide or fragment or the amino add bearing a functional moiety capable of yielding 
40 y 2 or Y, and used as starting material In process step b) or d) may be prepared by reacting the peptide, frag- 
ment or amino add with a Y r or Yryielding compound e.g. an ©-amino carboxyflc add, a dicarboxylic add or 
an a>-formy1 carboxylic acid, for example NH r fVCOOH, sucdnic add, adipic acid, glyoxyiic acid or a functional 
derivative thereof. 

The chelating egent bearing a functional moiety capable of yielding Y 2 or Y, used as starting material in 
«5 process step b) or c) may be prepared by reading the chelating agent with a Y r or Y r yielding compound, e.g. 
as indicated above. 

Compounds wherein Y 2 b -CO- can be prepared using starting materials obtained by reaction with phos- 
gene. 

By functional derivatives of a carboxylic or dicarboxylic add are meant e.g. anhydrides, acid haiogenldes, 
s> esters etc 

In accordance with process step e), for example a compound of formula I wherein each of Y, and Y 2 b H 
can be oxidized Into a compound of formula I wherein Y t and Y 2 form together a direct bond. 

The UGANDS OF THE INVENTION In free form or In the form of pharmaceutical^ acceptable salts are 
valuable compounds. 

95 According to a further embodiment, the UGANDS OF THE INVENTION can be complexed with a nudlde, 
e.g. a r. a positron-, o- or p-emfttlng nudide or nudides with Auger-e' -cascades. 

Accordingly, the present Invention aJeo provides the UGANDS OF THE INVENTION as defined above 
which are complexed with a nudide (hereinafter referred to a CHELATES OF THE INVENTION), In free form 
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is 



28 



or in salt form, their preparation and their use for In vivo diagnostic and therapeutic treatment 

UGANDS of formula I wherein X is a chelating group of formula X, are preferably complexed with a Tc. 
Rh. Cu. Co or Re Isotope. ag. -TC. '-Re. ««R.. -Rfc. "Co. "Cu or "Cu P^erabr, -Tc. UGANDS of 
formula I wherein X is a chelating group of formula X, are preferably cc^ptoced wlh , ai radWanttanjde. par- 
tlcularly "'In. «Y. «°U w Tb, ««Er. JU 8l <»Sm. «Cu. "Cu. "'At. ««Ag. «P. »<Cr. "Gs, »Ge. «Yb. more 
preferabty a o- or p-emitting nuclide, most preferably »Y. ^ 

The CHELATES Of THE INVENTION may be prepared by reacting the UGAND with a corresponding nu- 
clide yielding compound. e.g. a metal salt, preferably a water-soluble salt The reaction may be carried «fi by 
ar«yo»vrthtoownrrH J thods.e.g.asdlsck>sedbyO.E.T^^ 

RadlaL toot 1984. 35(8). 487-70. "-Tc may be used In oxidized form. e.g. w»Tc-pertechnate. which may be 
comolaxed under reducing conditions. _ 

PrXSy the compiling of the UGAND is effected at a pH at which the UGAND OF THE INVENTION 

Is stable 

Attentively the nuclide may also be provided to the solution as a complex with an intermediate chelating 
agent e a. a chelating agent which forms a chelate complex that renders the nudide soluble at the physiolog- 
ical pH of the LK3AND but b less ther modynamlcally stable than the CHELATE. Example of such an Intermedi- 
ate chelating agents are 4,Wihydroxy-1. 3-benzenedlsutfdnlc acid (Tlron). citrate, tartarate. glucooeptonate. 
In such a process, the nuclide exchanges the ligand. 

The above mentioned reactions may conveniently be effected under conditions avoiding trace metal con- 
tamination. Preferably distilled de-ionized water, ultrapure reagents, no carrier-added radioactivity etc are 
used to reduce the effects cf trace metal. 

The CHELATES OF THE INVENTION may exist e.g. In free or salt form. Salts hdude add addition salts 
with e.g. organic adds, polymeric adds or inorganic adds, for example hydrochlorides and acetates. 

The CHELATES OF THE INVENTION and their pharmaceutical acceptable salts exhibit pharmaceutical 
activity and are therefore useful either as an Imaging agent, e.g. visualisation of somatostatin receptor accu- 
mulation e.g. somatostatin receptor positive tumors and metastases. Inflammatory or autoimmune disorders 
exhibiting somatostatin receptors, tuberculosis or organ rejection after transplantation, when oomplexed with 
ar or positron-emitting nuclide, e.g. '"In, **»Tc or «Ga, or as a radiopharmaceutical for the treatment in vivo 
30 of somatostatin receptor post'rve tumors and metastases when oomplexed with an a- or p-emitting nudide, 
or a nuclide with Augers-cascades, e.g. «Y t <«Re or <«Re as Indicated by standard testa. 

In particular, the UGANDS OF THE INVENTION and the CHELATES OF THE INVENTION possess af- 
finity for somatostatin receptors which can be assessed In binding assays performed as disdosed by J.C. Re- 
ubi Life Sc. 36, 1829 (19*5) and by C. Bruns et al. in Biochem. J., 265, 39 (1990). 
35 It is observed that the CHELATES OF THE INVENTION, e.g. a '"In. «Y. »Y or »*Tc CHELATE, binds 

with a good affinity to somatostatin receptors with pKI values of from about 8 to 11. 

The affinity of the CHELATES OF THE INVENTION for somatostatin receptors can also be shown by In 
vivo testing, according to standard test methods, e.g. as disdosed In GB-A-2, 225,579. For example the com- 
pound of Example 2 gives a tumor accumulation of 1.9 ± 0.4 % Injected dose per g (n = 6) 4 hours after Injection 
40 into rats bearing an exocrine pancreatic tumor. 

After administration of a CHELATE OF THE INVENTION, e.g. a'»ln, "Y or *™Tc CHELATE, at a dosage 
of from 1 to 5 fig/kg of UGAND labelled with 0.1 to 5 mCl nudide, preferably 0.1 to 2 mCl the tumor site becomes 
detectable together with the organs where excretion essentially takes place. The CHELATES particularly 
wherein X is X 2 have a high serum stability and a high accumulation In tumorous tissues compared to normal 
45 organs. 

Accordingly. In a series of spedfic or alternative embodiments, the present invention also provides: 
1. Use of a CHELATE OF THE INVENTION for in vfvo detection of somatostatin receptor accumulation in 
a subject and recording the localisation of the receptors targeted by said CHELATE. 

CHELATES OF THE INVENTION for use In the In vivo detection method of the Invention are the CHE- 
so LATES which ere complexed with a r <* positron-emJttlng nudide, particularly a Tc, Re, In or Co, more 
preferably ••"Tc, 1t1 ln or 

The CHELATES OF THE INVENTION for use as an Imaging agent in (1) may be administered intra- 
peritoneal^, preferably btra-venousfy, e.g. In the form of injectable solutions or suspensions, preferably 
In a single Injection. The appropriate dosage will of course vary depending upon, for example, the UGAND. 
55 A suitable dose to be injected to In the range to enable Imaging by photoscanning procedures known in 

the art 

A CHELATE OF THE INVENTION may advantageously be administered h a dose comprising 0.1 to 
50 ma of a stably chelated nudide. preferably 0.1 to 30 ma; more preferably It Is 2 to 30 mOper jiMof 
UGAND, particularly when the nudide Is ^Tc With 1,1 In or the CHELATE may be administered In a 
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wth 2 to 30 mCl »* , Tc, or from 1 to 20 uc, CHELATE, e.g. wherein X It Xj, labelled e.g. with 1 to 10 mCl 

* "'"iCLchment wllh the CHELATES at the somatostatin receptor accumulation sfe may be followed 
by the corresponding Imaging technique*. ••«• using nudear medicine Imaging Irttrujenwton^r £ 
ample a scanner, rcamera. rotating ^camera. PET. each preferably computer assisted. CHELATES OF 
THE INVENTION can also be useful In radtogutded surgery of somatostatin receptor poscrve rumors, par- 

f0 ticularty the ,91 Tb CHELATES. ^ ^ .., 

The In or Tc CHELATES OF THE INVENTION are substantial/ excreted through the Wneys. 

2. Use of a CHELATE OF THE INVENTION for In vivo treatment of somatostatin receptor positive tumors 

CHELATES OF THE INVENTION for use In the Invtvo treatment of the Invention are the CHELATES 
is complexed with a a- or MmWIng nuclide or a nuclide with Augers-cascades, e.g. as disclosed above. 

DfSferabtY 

Dosages employed In practising the therapeutic use of the present Invention win of cause vary de- 
p^ndingTg. on the particular condition to be treated, for example the volume of the tumor, the particular 
CHELATE employed, and the therapy desired. In general, the dose is calculated on th. basts* radioac- 

20 tMty distribution to each organ and on observed target uptake. A Emitting CHELATE may be adminis- 
tered at several time points over a period of 1 to 3 week*. A single dosage may be of from 0.1 to 20 ug 
CHELATE, e.g. wherein X is X* labelled with 1 0 to 40 mCl of e.g. "V. 

An Indicated dosage range Is of from 0.1 to 20 ug CHELATE wherein X Is X, labeled with e.g. 10 to 
40 mCi "f or from 1 to 200 ug CHELATE wherein X is X, labelled with e.g. 0.1 to 1.5 mCi Re. 

» The CHELATES OF THE INVENTION for use In (2) may be administered by any conventional route, 

in particular Intraperitoneally or intravenously, e.g. In the form of Injectable solutions or suspensions. They 
may also be administered advantageously by Infusion, e.g. an infusion of 30 to 60 mia Depending on the 
site of the tumor, they may be administered as dose as possible to the tumor she. e.g. by means of a cath- 
eter. The mode of administration selected may depend on the pharmacokinetic behaviour of the CHELATE 

so used and the execration rate. 

The CHELATES OF THE INVENTION may be administered in free form or in pharmaceuticany ecceptable 
form. Such salts may be prepared In conventional manner and exhibit the same order of activity as the free 
compounds. 

The CHELATES OF THE INVENTION for use in the method of the present invention may preferably be 
35 prepared shortly (he. the radiolabeinng with the desired nuclide) before the administration to a subject 

The CHELATES OF THE INVENTION may be suitable for Imaging or treating tumors such as pHutary, 
gastroenteropancreatlc, central nervous system, breast, prostatic, ovarian or colonic tumours, small cetl lung 
cancer, paragangliomas, kidney cancer, skin cancer, neuroblastomas, pheocrfomocytomas, medullary thyroid 
carcinomas, myelomas, lymphomas. HodgHng and non-Hodgkfns disease, bone tumours and metastases 
40 thereof. 

According to a further aspect of the Invention, there Is provided a pharmaceutical composition comprising 
a UGAND or a CHELATE OF THE INVENTION In free or In pharmacoutlcafty acceptable salt form, together 
with one or more pharmaceuttetfty acceptable carriers or diluents therefor. Such compositions may be man- 
ufactured in conventional manner. 

45 A composition according to the Invention may also be presented In separate packages with Instructions 
for mixing the UGAND with the desired nudkJe and for the administration of the resulting CHELATE. K may 
also be presented In twin-pack form, that is, as a single package containing separate unit dosages of the UG- 
AND and the desired nuclide with Instructions for mixing them and for administration of the CHELATE. Adlluent 
or carrier may be present in the unit dosage forms. 

so In the following examples, afl temperatures are In • C and [afi^ values uncorrected. The foHowing abbre- 
viations are employed: 
DMF dimethyl formamfde 
Boc tert-butoxycarbonyl 
TFA trifruofoecetlc add 

55 Fmoc 9-fhjorenymethoxycarbonyl 
AcOH acetic add 
HOBT 1-hydroxybenzotriazofe 
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I 1 

Octreotide HOPhe-Cys-Phe-DTrp-Lya-Thr-Cys-Thr-ol 

5 

KXAMFLB 1 : 6-fp^igothiocvaMtobenxYl)-l^^ 

DPbe-^s-Phe-DTr>-Lyg-Thr-€^s-Thr-ol 

10 

a) 515-mg (415 u/nole) 

c-P«oc-DPhe-Cy3-Phe-DTrp-Lys-Thr-Cjrs-Thr-ol 

15 

and 2 drops triethylamin are addad to a solution of 595 mg (497finwl6)FrTy>c-6^^thk><^anatoben2y^ 
1.4,8,11-tatraazaun deca-ne. After stirring at room temperature for 24 hours, the yellow suspension b 
chromatographied on since gel using CHd3/CHaOH 97:3 as an eluant Lyophilfcation yields a colouriess 
solid. 

20 MS (FAB) m/z (relative intensity):2439 (MH\25). 1343(100). Rf. 0,42 (S© 2> CHOyCH^OH 9:1). 

b) 1 0 rrt piperidine/DMF (1 :4 v/v) are added to 530 mg (21 7 umole) of the compound obtained above and 
the mixture is kept at room temperature for 45 minutes. After removal of the solvent and base by distillation 
under high vacuo, the residue Is chromatographied on silica gel. The Impurities are removed with 
CHCIj/CHaOH/AcOH/HjO 7:4:1:1 and the unprotected compound is eluted with CHCJ>/CH a OH/AcOH 

25 5:8:3. After desalting through HP LC on a Spherisorb column of Sjim (Solution A: 1000 ml H 2 0/l ml TFA; 

Solution B: 200 tri H&SOO ml CH,CN/1 ml TFA; linear gradient from 95% solution Ato 5% solution A within 
20 minutes) and tyophlfteation. the title compound Is obtained In the form of a colourless TFA - salt 
MS (FAB) mte (relative Wenafty): 1326 (M*, 18), 872 (100) Rf 0.41 (SIO* CHOyCH 3 OH/AcOH 5:8:3) 
e^p-lsothlocyanatobenzyt}-1,4 > 8,11-tetraaraundacane used as starting material may be prepared as 

30 follows: 

a) 6-0>nitroben2yf>-1 ,4,8, 1 1 -tetraaza-5,7-dlQxo-undecane 

2g freshly distilled ethylene diamine Is added In one portion to a solution of 0.5g diethyl p-nltrobenzyt- 
malonate In 50ml CHjOH and the mixture to heated to reflux at 80*. After 1 2 hours the mixture is allowed 
to cool to room temperature. The resulting turbid pale yellow mixture is placed in the refrigerator for crys- 
35 tallisation. The residue is filtered off. Purification is performed through middle pressure chromatography 

using silica gel and isopropanot/25% ammonium hydroxide 8:2 as mobile phase. The fractions with a Rf 
0.34 are collected. After evaporation, there is obtained the title a) compound as a white yellowish solid. 
FAB-MS (matrbcthiogrycerine) MH* 324 

b) O-OMiHrobenzyO-I^AII - tetraazaundecane 

40 30 ml iM BHj, THF solution is added to 480 mg 6-<4-nitrobenzyl)-1 ,4,8,11 - tetraaza-5,7-dioxcHjndecane 
at room temperature and the mixture Is heated at reflux for 60 hours. Excess of diborane is destroyed by 
adding carefully drop wise aba. CHjOH to the yelow solution cooled to 0*. The reaction mixture is con- 
centrated several times with CH*OH. The residue is suspended In ebs. ethand using an ultrasonic bath 
and then filtered. Gaseous Ha is passed through the yellow filtrate for 20 mln. The resulting precipitate 

45 is purified on a silica gel column with CHa/CH a OH/25%NH 4 OH 5:5:2. To obtain the chf or hydrate, gaseous 

Ha b passed through the ethanotic solution of the purified amine. 

Rf: 0.36(SiO 2 CHO,/CH»OH/25%NH40H 5:5:2) 
MS (FAB) m/z relative Intensity : 296 (MH\100) 

c) Fmoc-6-^nitrobenzyl}-1,4 t 8,11-tetraazaundecane 

50 750 mg 6-(p-nftrobenzyf)-1 ,4,8,1 1-tetraazundecane, 4HCI are suspended at room temperature in 45 ml 
dbxane and 15 ml HjO. 5730 mg 9-fluorenyfmethyl - sucdnlmldyl carbonate and 1430 mg sodium bicar- 
bonate are added thereto. After stirring for 2 hours at room temperature, the colourless suspension Is ad- 
justed to pH4 with 2N Ha, and then lyophittzed. The colourless solid Is chromatographied on sifica gel 
wth CHO* The resulting substance Is lyophlltzed. 

55 Rf: 0.30 (SK>2 CHOyCH,OH 100:1) 

MS(FAB) nVz(relatrve intensity) 1184(M*,73), 962(Mrr-Fmoc 100) 

d) Fmoo»6-(p-tfrtobeflzyr)-1,4A 

91 0 mg of the confound c) are dissolved In 10 ml bopropyf acetate and diluted with 60 ml CH,OK Water 
b added dropwise to thb solution until ft becomes turbid (about 4 mQ. 200 mg Pd on activated AJA(5% 
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Pd) are added under aryon atmosphere and the suspension Is deaerated with H> Hydrogenatbn Is per- 
formed for 1 hour at 760 am Hg. The auspensfan b then filtered on Hyflo, the filtrate is concentrated, the 
oily residue is taken up in dk>xane/H 2 0 and tyophiltoed. After purification by chromatography on silica gel 
wth CHCI*. the product b taken up in (floxane and ryophllfeed. 
Rfc0.13 (SIO* CHCiyCHjOH 100:1) 
MS(FAB) m/z (relative lntensrty):1154(M\35), 
932(MH*-Fmoc100). 

e) FnK)C-6-(p-bothk)cyanatobenzyl)-1 ,4,8,11-tetraazaundecane 

460 thiophosgen are added at room tenperature to a 2-phase mixture of 640 mg compound d) in 4 ml 
Ca 4 and 4 rrt 3N HO. The orange mixture b stirred for 1 hour at room temperature. After dbtillation under 
high vacuo of the aorvent, the oily residue b taken up In dfoxane/water and lyophiiized. The resuming pale 
yellow solid can be used wthout further purification. 
Rf. 0.29 (SIO* CHCi^CH,OH 100:2) 

MS(FAB) mlz relative intensity: 11 96 (M\100), 974(MH*-Fmoc. 64) 

EXAMPLE 2: w Tc labelled compound of Exam pit 1 

To 1 ml generator eluate of »»Tc04Na (eluted after 3 hours) in physiological saline having a racfioactrvtty 
of 30-45 ma there is added 1 ml tar tarate solution (2.09 x 1 0~* mol; pH = 7) previously deaerated with a nitrogen 
stream, and 10 pJ Sna 2 . 2 HaO (1.49 x 10-* mol) in 0.1 N Ha. 50 ng of the Example 1 compound are then 
added and the resulting mixture is stirred, rf desired, the chelate may be purified on a PRP-1 Hamilton column 
(organic polymers). 



EXAMPLE 3: 




a) 150 mg Sucdnyl-DPhe^s-Fmoc-Lys^Tyr^reotWe, 100 mg N.N^T.hT.r^-pentakispert-butyl-car. 
rx>xymethyf}-H(4-aminophenYf)n^ 35 mg DCCI and 27 mg HOBT are dissolved 
in 20 rrf DMF. After 16 hours at room terryerature the solvent b removed by evaporation under reduced 
pressure. Purification on silica gel 60 using chk>rofof nVmetha not/50% AcOH 8/2/0.25 yields N,N,r/,N",N*. 
pentaWs(tert-butyt-caiboxyTnethy^ 

iethylenetriamine In pure form. 

b) aeavage of the Fmoc-group on Lye*: 

100 mg of the compound of step a) are treated wth 10 ml DMF/plperidlrie 4/1 at room temperature 
for 30 minutes. Subsequent removal of the solvent (high vacuo) and purification on silica gel using chloro- 
fofm*nethanoi£0% AoOH 8/2/0.25 — > 7/4/2 yields pure and homogenous N,N,rV l rT l N i, -pentakfe(tert- 
butyt^rboxymett»y1)-H(^^ 

c) Removal of the terL-butyt-g roups: 

30 mg of the end product of step b) are suspended In 3 ml methylene chloride. After treatment with 3 
ml ethane dMhloi under Inert atmosphere (argon) 3 ml trifluoroacetlc add/water 9S/5 are added. After 24 
hours at room temperature, the raw tile compound b precipitated by adding 1 00 ml diethyl etherftN Ha. 
The material is ooflected by filtration, purified and desalted on RP lf -HPLC using a waterfacetonftrile/FFA 
(buffer A: 100/0 0.1% TFA and B: 2007800 0.1 % TFA) buffer system (5 — > 95% B In 20 rWn.). thus yielding 
the tile compound. 



11 



EP0607 103 A2 



Iojf» -ir (c » 1.0. solvent 95% AcOH) MH* : 1615 
The stating materials are prepared as Mows: 

d) t-FmooLys^Tyr^-odreotkJe: 

5 g Tyi*-octreotide acetate are dissolved In 200 rrt of DMF/water (3/1 ) and after addition of 5 g sodium 
bicarbonate, 1.6 g fluorenemethytoxycart™^ (FmocHOSu) are added thereto. 

After one hour reaction time under thin layer chromatography control (solvent system chkrtfornVmetha- 
not/AcOH 8/2/0.25) the reaction mixture Is diluted wth 800 ml 0.1 N NaOH solution and extracted with ethyl 
acetate/methanol 9/1. The organic phase b dried with sodium sulfate and evaporated under reduced pres. 
sure. 

Purification Ib achieved using silica gel 60 (Merck 9385) as stationary phase and methylene chlor- 
Ide/methanol (9/10) as efuent Fractions wfth a purity grade higher than 95% (TLC control) are collected 
and the solvent is removed by evaporation. 

[ag ■ .18.7* (c = 0.5, solvent 95% AcOH) 

e) Sucdnyi-DPhe^t-Fmo^ys^Tyr^xireotWe: 

600 mg s-Fmoc-Tyr^-octreotkJe are dissolved In 100ml of a mixture of water/dtoxane 3/2 containing 
1 ml triethylamlne. After addition of 100 mg succinic anhydride the reaction mixture b kept at room tern- 
peratvre for 3 to 4 hours. Isolation of the title compound b achieved by freeze drying and by subsequent 
purification on a silica gel column using chloroform/methanol/50%AcOH 9/1/0.125 as ehienl 

[aj? = -34 # (c = 0.25, solvent 95% AcOH) 
By repeating the procedure of Example 3 but using the appropriate starting materials, the following com- 
pounds may be prepared: 



EXAMPLE 4: 



O 



(Octreotide] 



HO, 




MH*: 1600 
aaorph 



EXAMPLE S: 




(Tyr'-Octreotidel 
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[off ■ -14^* (c = 0.58. solvent 95% AcOH] MKT. 1573 
EXAMPLE 6: 




O OH 



[off - -10° (c = 0.25, soNent 95% AcOH) MH 4 : 1573 
EXAMPLE 7: 




IS 
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EXAMPLE 8: 




GIyoxyl-DPhe 1 .€-FmooLys«-TyT«-octr80tlde used as starting material In Example 5 may be prepared as 
follows: 

25 620 mg of e-Fmoc-Lys 5 -Tyr aL octreotkie are dissolved in 50 ml of a mixture water/dioxane 1/3. After addition 
of 70 rrg glyoxyflc acid and 41 mg NaCNBH* the reaction mixture Is adjusted to pH 5 with 0.1N Ha and kept 
at room tenperature over night Isolation of the title compound to achieved by freeze drying and by subsequent 
purification on a alflca gel column using cWorofornVmethanot/50% AcOH 8/2/0.25 — > 7/3/1 as eluent 
[ag ■ -42* (c = 0.5, solvent 95% AcOH) 

30 N.N.ff.fr.hr-pentaMs-terL^ 

used as starting material in Example 6 may be prepared as follows: 

700 mg N.N^hr.hT-pentaWs-tert-buty*^^ are <fia- 

scxved in 25 ml in a mixture of water/dloxane 1/2. After additon of 103 mg of glyoxytte acid monohydrate and 
64 mg NaCNBH* the reaction mbcture Is adjusted to pH 5 wtth 0.1N Hd and kept at room temperature for 5 

35 hourjt isolation of the title compound is achieved by freeze drying and by subsequent purification on a silica 
gel column using chioeofor nVmethanol/50% AcOH 8/1/0.125 — > 8/2/0.25 as eluent 

EXAMPLE 8 : 11i ln Labeled Compound of Exam pis 3 

40 8.6 )il of 111 lna, (21 mCUtri. 0.01-0.03 M HO) and 2 p! of 0.1 M NaOH is added to 10 pi of 0.1 M NaOAc 
(pH 4.0). 1 pi of the LK3AND (100 pM compound of Example 3 in 0.1 M NaOAc pH 4.0) is added. The solution 
obtained is left at ambient for between three and thirty minutes for complete complexatlon. An aliquot b re- 
moved for a HPLC quality control run to ascertain the levels of '"In comptexed to the conjugate and (hat pres- 
ent as the acetate convex. The HPLC analysis is performed on a pbondapak* (Registered Trademark, Wa- 

45 tars) C18 colunm (3.4 x 300 mm) using an eluant system of 20 mM NH4OAC (pH 4.0) and a linear 0 — > 60% 
MeCN gradient at 1.2 irf/rrin. Generaly the elutlon profile shows free 111 ln eluting with the solvent front and 
the radio labeled conjugate eluting at 9-11 fWns. The radiochemical purity is typically >99.5* 

EXAMPLE 10 : "Y Labeled Compound of Example 3 

so 

The «Y labeled CHELATE is prepared by adding evaporating to dryness under filtered air 0.02 ml of "Y 
(5 mCVmt, 6 M HCQ. The residue obtained is dissolved In 20 pi of 0.1 M NaOAc (pH 4.0) and 4.0 pi of 100 pM 
confound of Example 3 (0.1 M NaOAc pH 4.0) added. The solution b left at ambient for between three and 
15 minutes for complete compJexatloa An aliquot is removed for a HPLC quality control run to ascertain the 
55 levels of "Y complexed to the conjugate and that present as the acetate complex, as disclosed In Exan^e 6. 
The radiochemical purity is typically >99.5%. 
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EXAMPLE 11; ** Y Labeled Compound of Example 3 



The labeled CHELATE is prepared by adding 1 ul of «Y (0.16 mCi. 0.01 H HQ) to 11 * of 9 uM com- 
5 pound of Example 3 (0.1 M NH.OAC pH 5.0). Thta solution b Incubated at room ^P^^^irins before 
ETao allJIX removed for a HPLC quality control run to ascertain the levels of «Y ccmpW to th« con- 
nate and that present a. the acetate complex, as disclosed in Example 9. The radiochemical fxjnty s typically 
>99 5% 

The labemnfl procedures of Examples 9. 10 and 11 may be repeated using as Bgands the compounds of 
10 Examples 4 to 6 above, thus yieWng the corresponding '"In, »«Y and «^ chelates. 

EXAMPLE 12: L»h*W*d Compound of Example 7 

The«V labelled CHELATE Is prepared by adding 10 pi of «Y(0.6 mCL. 0.04MHO)to12Mlof 20jJ4com- 
,s pound of Example 7 (0.1 M NMe,OAc 0.1% BSA. pH 6.0). This solution to heated for 15 rninutos at 90- before 
uTl a^te removed and diluted In 0.1 M OTPA (pH 6.0) prior to HPLC qualty control 
Z* Tat «Y hcorporated Into the conjugate. The radlolabelled purity Is typically *».5% and the radUabelled 
compound is stable. e.g. for up to 6 days at 4*. 

^/following the procedure of Example 12 above, the «Y complex of compound of Example 8 may be pr- 

20 pared. 



Claims 

as 1. A compound of formula I 

wherein Xtea radical selected from 
a) a chelating group of formula X« 



X-HN-P I 



90 



as 



R 



24 



23 



NH 




Z-T. 



NR 



2t 



R„N 



(X,) 



45 



3 0 



each of R* to R» independently b hydrogen, C M alky! or hydroxy aubstluted C,^alkyt, 
so one of R» and R» to hydrogen. C,^ alky* or an amino protect Log group and the other b hydrogen 

orCt^alkyl 

a b 2, 3 or 4, 

Z to a divalent group, and 

Yi to a single bond or a spacer group, and 
56 b) a radical of formula Xz 

PMCHa-R,-NH-Y a - (Xa) 
wherein R t ba bff uncttonal chelating group derived from a polyamlno-polycarboxyfte add or an- 
hydride and bearing the moiety -CHrR r NH-Y a on a tertiary carbon atom. 
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Ra is Cvjaftytene or optionally substituted phenylene, and 

Yj Is -CO- or a spacer group comprising on one end a -CO- and on the other end a -CH r ©roup 
or a -CO- at each end, 
P-NH- Is the N-termlnal residue of a somatostatin peptide of formula P-NHj 
in free form, in salt form or In a complexed form w*h a nucflde. 

2. A compound according to claim 1 wherein P-NH- b a residue of formula (a) 
-R-OT-CH-00-B-C-Lye-B-NH-CH-CO-C (a) 

wherein 
Rls 

a) an L- or D-phenytalanine residue optionally rfng-substftuted by F. a. Br. NO* NHj. OH, Chalky! 
and/or Ct^alkoxy; 

b) the residue of a natural or non natural o-amlno acid other than defined under a) above or of a cor- 
responding D-amino acid, or 

c) a dipeptide residue In which the individual amino add residues are the same or different and are 
selected from those defined under a) andfor b) above, 

Y u and Y u represent together a direct bond or each of Y 1a and Yj, Is independently hydrogen, 
B is -Phe- optionally ring- substituted by halogen. NO* NH 2l OH, C t ^alkyl and /or C,^al- 

koxy (including pentafluoroalanine). or p-naphthyt-Ala 
C Is (l>Trp- or (D}-Trp- optionally a-N-methyteted and optionaBy benzene-ring-subsU- 

tuted by halogen, NO* NH* OH, Ct^alkyl and/or C M alkoxy, 
E is Thr.Ser, Val, Phe, He or an amlnobobutyrfc or amlnobutyric acid residue 

G is a group of formula -COOR7, -CH^ORto. 



-CON or -CO- 



-N Lx. 



wherein 

R 7 is hydrogen or Chalky!, 

R w is hydrogen or the residue of a physiologically acceptable, physiologically hydrolysabfe ester. 

R n b hydrogen, C^fcyl, phenyl or C^iophenytHaflcyl, 

Rta b hydrogen, C^>aky1 or a group of formula -CH(Ru)-X* 

R u b -CHjOH, -(CHJrOH, -{ChUrOH, or -CH(CHa)OH or represents the substituent attached to 

the <x-cart>on atom of a natural or non natural o-amino acid (Including hydrogen) and 
X, b a group of formula -COOR 7 , -CHjOR^ or 

-C0-1L 

*is 



wherein 

R 7 and R 10 have the meanings given above, 

R M b hydrogen or Chalky! and 

R« b hydrogen, C^alkyt, phenyl or Cr-wPhenylalkyt, and 

R* b hydrogen or hydroxy, 

wth the provbo that 
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when R„l8-CH(R,i)-Xi then R„b hydrogen or methyl. 

wherein the residues B and E have the L-conflguratlon. and the residues in the 2-and 7-posa»n have 
the (L)- or (D>-configuratlon. 

A compound according to dalm 2 wherein h the residue of formula (a) G b a group of formula 



-CO-H. 



wherein Xt to 



-CO-N 

or-CH 2 OR 10 and R« b -CH2OK -(CH^OH, (CHJrOH, -CH(CHa)OK feobutyl, butyl, naphthyl^methyl 
or indc.-3-ylmethy!. R«, R«. R« and R« being as defined in claim 2. 

A compound according to any one of the preceding claims wherein X is X, and Y« b a single bond 

A compound accortfing to any one of the preceding dainrw wherein X b Xa and Y 2 b -COCHr. -CCXChUr. 
-CHjCO-, -{CH^CO- or a radical of formula (b*) 

-CO-Re-CO- (b") 

wherein Re b Cv^afkyiene optlonrfy interrupted by one or more heteroatoms or radicals selected 
from oxygen, auKur. CO. -NHCO-, N(C^allcyl)-CO-, -NH- and -N(d^ncyl>-; hydroxy substtuted 
kytene; CMalkenytene; optbnafty substituted cydoalkylene; 

-CH-I 

I 



or a radical of formula (aj 



wherein each of m' and n' independently Is 0. 1. 2 or 3. the ring A b optionally substituted and R« 
b a residue as attached in C. of a natural or non natural a-amino add. 

&-(jMsothk>cyaruitobenzy^ 



Ct • - Pbe - DTrp- Ly s -Thr -Cjrs -Th r-o 1 , 

R^CO-CHrCHrCOiT^ottnoiitiBl R^O-CHrCHj -COoctreotlde, R^O^HHTyr^octreo. 
tide], R^CHrCCHTy^-octreotideL R4t^0-CHrrTyr«-octreotideJ and R4rCO-CH r CH r CO- PyT«~oo 
tmotide], In free form or In salt form, R* being 
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«. A compound accorxfing to any one of the dalms 1 to 10, In frao form. In a pharmaceutical acceptable 
salt form or In a complexed form with a nuclide for use aa a pharmaceutical. 

13. A compound according to any one of the dalms 1 to 10, In free form, In a pharmaceutical/ acceptable 
salt form or In a complexed form with a r- or posftron-emlttlng nuclide for use as an Imaging agent 

14. A compound accortfing to any one of the claims 1 to 10, In free form, in a pharmaceutical!/ acceptable 
salt form or In a complexed form with a a- or 0-emfttlng nuclide or en Auger-e" -cascades nuclide for use 
In the treatment of somatostatin receptor positive tumors and metastases. 

15. A pharmaceutical composition comprising a compound of any one of the dalms 1 to 10, in free form or 
In pharma-ceuticaBy acceptable adt form or In a complexed form wfth a nuclide, in assodat ion with a phar- 
maceutical^ acceptable carrier or diluent 
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